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The O&G and Petrochemicals Team

Global
Industry
Principals
Cindy Crow Russell Hebert Craig Harclerode
(Houston) (London) (Houston)
NA Industry
Champions
QA
Brian Harclerode — FSE Ken Startz - SE Stephen Reynolds - COE
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A Big Thank You to our Speakers!

Time Slot Company(s) Title
9:00 - 9:30 (ﬂ OSlsoft. “Smart”, Configurable OT Infrastructure
9:45-10:15 '/N\_ Enabling Reliability Centered Maintenance
EQT Midstream 4
10:45-11:15 @ Blowout Preventer Monitoring
11:30-12:15 = nggleergy Corporate Pl AF + Geospatial Analytics
12:15-2:15 (ﬂ OSlsoft. Lunch — Midstream Users Group Kick Off
2:15 — 2:45 @ Real-Time Operations on Shell Prelude FLNG
Chevron
3:00-3:30 ‘.- CBM and Smart Monitoring of Frade FPSO
4:00 — 4:45 [ MoL 4 : .
@ Opportunity Crudes/IOW & Advanced Analytics
4:45 - 5:15 S

devo Enabling the Journey of Operational Excellence

(=]
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Oil & Gas and Petrochemicals Pl User Groups

Join to discuss best practices, white papers, share news, and exchange ideas.

Objectives:
« Identify Best Practices Members
» Share knowledge and ideas across our industry
» Foster communication with OSlsoft regarding Industry needs

This is NOT an avenue for sales presentations or marketing

Want to opt in? Have questions?

Or contact

Upstream — 2017/18 Visit the Pl Square Booth
Hydrocarbon Processing Industry (HPI) 2017/18
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https://pisquare.osisoft.com/groups/midstream
mailto:jsirois@osisoft.com
mailto:jsirois@osisoft.com
mailto:ccrow@osisoft.com
mailto:charclerode@osisoft.com

Enabling Transformative
Change & Business Value
with 11OT, Advanced
Analytics, & Big Data

@ OSl:=oft.

Craig Harclerode
Global O&G/Petrochemicals IP
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CXO INSIGHTS

Important Things to Consider When .
Implementing IIoT, Advanced C“}REVIBW
Analytics, and Big Data ropspeer e

NICK FERUGINI,
@o,

CURFENT, POWERED BY G (NYSE: GB)

Car|
Important Things to Considex When
Implementing IToT, Advanced
Analytics, and Big Data

1y Crg o, Gl MG B Dveops B, &l
. o
Aoy i‘.

CIO INSIGHTS

Successful implementations leverage fit for
purpose technologies to address the unique
characteristics and challenges of time series data

and real time analytics
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#1

They Used the “4 M Approach”....

Make Me More Money

(@ osisot. USERS CONFERENCE 2017 O O D eosisoft  #0SIsoftUC  © Copyright 2017 Osisof, LLC



The MOL Story

A Journey with IIOT, Advanced
Analytics, & Big Data

$1B EBITDA enabled by Strategic
use of the Pl System and Pl AF as
a smart OT Data Model

@ OSlsoft. | HRS 2016 - [IOT, Advanced Analytics, & “Big Data” Forum #OSlIsoftUC ©



H2

They Focused on the journey of Building
A “smart” OT Analytical Foundation...first
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An Infrastructure Investment Approach - “OT Data Utility”

‘ Machine Learning
« Yields & HCL

Advanced PSM

« Advanced CBM

Initial Infrastructure Value

“Human Analytics”

Infrastructure Initial
== Investment

VALUE Now ' VALUE OVER TIME
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Moving to Pl AF is a Vision and a Journey.....”Just do It!”

« Start PI AF with a key business
initiative and build, capability, . 0 .
momentum and awareness: Estimate of the % Primary Use of the Pl System

in Analytics & Visualization in MOL Downstream

* Market Pl AF vision, capability, and o

value to leadership with alignment to \
e T Tag Based tua
strategic initiatives; % > e
100% CO“G P
« Leverage Pl AF Jumpstarts, OSlsoft 80%

consultation, Pl AF templates, Sls, etc.

: 60%
to lower the barriers to Pl AF use;
40% \\

* Once PI AF critical mass is achieved, -
adoption will accelerate and be seen as ’ Asset Based
transformative and strategic; 0%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
« MOL sees PI AF as enabling to many

P| System capabilities like PI Coresight, ——%TagBased ===9% Asset Based
Pl Connectors, Integrators, etc.;
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MOL Downstream Integrated Smart OT Data Model

anebing
HTHAH

¥

v

0 u,z
wefond]
IE 1“1'

Patisicy)

g]-—[ opralog Q) NICE ® ﬂ
Integztalor H= Microsoft Azure @ p::m R J Value Chaln

S—

[Danube Bratislava Rijeka Sisak ] [Danube S|ovnaft]
Refineries Petrochemicals
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#3

They created & leveraged
OT Configurable smart asset objects
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Smart Asset Objects — Configuring the Smart OT Infrastructure-Smart FPS

Smart Application Template

Y = 10}

1 Knowledge & Experience

Physics Based Attributes
Meta data
Sensors/Time Series
Performance Curves

Health Index
Limits
KPIs
SOP (.pdf)
Events
Notifications
Etc.

Digital Twin or “Avatar”i

0O O @ eosisoft

Physical FPS #2

#OSlsoftuC

Digital FPS #2

O
J!
alelale

O
~~[Relr
N D) [¢

Jalaga

: Clec e
o Clcicek
o EESY
L C|C
- OW
e

(
a0 oe
colediodcs

e i e

el el

B0 Nohsea

Smart OT
Infrastructure

© Copyright 2017 OSlsoft, LLC
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Smart Asset Objects — Configuring the Smart Refinery OT Infrastructure

& AMate
& Barnett
& @& D)Basin
6 Ozona 8- @ NGPlants
- @ Add gas Removal -~ @ Eagle Ford
i~ @ Detration — @ Guif Coast
i @ Fractionation Tran — @ Michigan
i @ Gothering Systems B~ 6 Md-Continent
i @ Mercury Removal 8- @ Plnts

= @ Meter stations
i @ Nitrogen Reinjec g FGmaron
i~ @ Sulfur Unit %
i @ Sweetring Unit g :x:w’
@ Toi gas Treating [ s
-~ (@ Netonal Helum

Digital - 8 Rock sk
Refinery #1  sonc™

i~ @@ Add gas Removal
i~ (9 Dehraticon

i @@ Fractionation Tran
i~ (@ Gathering Systems

6 & & Mercury Removal
zona i 3 Meter stations
g Acd gas Removal i~ @ Nitrogen Reinjection
= Detraticon i 3 Sulfur Unit
i~ @ Fractonation Train i~ @ Sweetning Unit

J Gathering Systems L @@ Toi gas Treating

Physical Refinery #1

i~ @ Mercury Removal - @ Sonora

i @ Meter stations - @ Mdiand Office
Pump Template I 8 tevoomRecin | e

i @ Sulfur Unit | i @ Bectrical
mproing st ity it Advanced Cresin i @ Sweetning Unit i O Network

@ NG Plants
@ Ppeines
B @ Crockett

Digital B 6 Compressor Station 1

- @ Crockett-Compressor 1

Refinery #2 | g @ o chmunis

(& Dota Center

e @ Tal gas Treating

uRs]

Physical Refinery #2

}Aprplication Template Dlgltal Enterprise
eg. HTHA Corrosion
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TransCanada Anomaly Detection & Predictive Analytics

Exception based KPI Dashboard system

TransCanada

In business to deliver

C
______ - o
= n
. t
Centrifugal Compressor Templates o
-
Dourtime Runting Aoy Detcton t
+ Evert Frames v Event Frames +  Sensor daa behawdor based on u
+ Dowtm: cassfeaten v RR — ]
+ Flamed s nplaes FT—— + Olandyss a
+ Manknanos i + Ehseny + Eaupmetandyss epats .
= |
L e
Health Index Templates D
r
a a il
&0 - - G Ura @u I
2 ﬂ D;’zm Equipment (2 g (2 g 3"" G- & Urit_Reciprocating_Base
[ E- @ B @YUM @3- g Unt_Tubine_Base
[ e i [ |$| Gy Unit_Tubine_Alsan_Base D
{— 9 Lube System (G Unil_Turbine_GE_Base 0
i @ TS Thermocouples I ] (g Unit_Turbne_Siemena_Bass
- B 6 Gas Compressor B B EI q Unit_Turbine_Sclar_Base 1 =) W
: 5 Basng Tempurelns - [ Unt_Turbine_Solar_Centzur
- 8 S emenee I o T TransCanada Smart n
|- @ Operation Mode i~ G Unt_Turbine_Saler_Satum
& Seal System i [ Unt_Turbine_Solar_Tauns
Monitoring Modules L G U Tbne_Sole_Tian OT Infrastructure

Advanced Anomaly Detection Templates (illustrative)

Digital Compressor Stations
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Real-time Analytics — Multiple Layers of Contextual Information

THOEOSHE
Executive Dashboards Drill into the Problem Data Analysis :
- : : Take Action, Track
Visibility Multiple layers Ad-hoc trending
o : : . & Document
Situational awareness of information Model training
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Pl AF is an “Abstraction Layer” — a Translator

P _
B&E Japan Time Zone: Japan
a{’%‘:&‘;_m

Units of Measure — Mitsui Standard
Tagging & Asset Naming — Mitsui Standard

Power Gen #1 Power Gen #2 Power Gen #3
Time Zone: US Time: Europe Time Zone C
Units of Measure: Std Units of Measure Metric Units of Measure C

Tagging & Asset Naming A, A* A™** Tagging & Asset Naming B,B*,B**  Tagging & Asset Naming C,C*,C**
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#4

They rationalized & distributed what &
where analytics were performed

.with an eye for the future — from the
edge to the cloud...to the “community”
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Data Infrastructure for Digital Transformation

]

-

¥
o\
|8 i\ Semm )
i i
H |
| |

@ 08I0

Pl System Smart OT

Infrastructure Rationalized &

Distributed Analytics

From the edge to from the edge to the

the cloud

%
Q. ror3s NG

2 &
g S
liona) 1nteW®
II OT Sensors
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Pl AF- the Foundation of MOL’s Distributed Analytics

Yield Accounting

P&S Unit Models
DCS SIGFAFINE @
' SCADA | —
Financial Data
/ ERp ' Equipment data l
N EAM W* Laboratory data
] > [ L I M S ThermoFisher
\ 4

SAP
Analyti
nalytics P| System @

from the Edge 1 : Natural Info Center
-~ OT Object Model E-Logbook

to the Cloud ¢ f
OT Data Model/Infrastructure "l NICE @ l

== Microsoft Azure {%@ v

python”

Rationalized

VvV

Opralog G
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Natural Gas Consumption Prediction

BackGround

& Elements M General | Child Blements | Attributes |ports | Analyses | Version
- £ APC
. A . S conmallospaon [eer
ervrol losps
» Huge saving possibilities in the decrease of @ Dae ey P T ;
. R (& Energy Consumption Predictions = p——
contracted natural gas daily maximum amount e e s S : e a
& DF Fuel Oil Burning in EollerPlant =1 CoreSight Link ih : {fmolszhbpicore /Coresight/# /PBD. .. i
& DF Fuel Oll Increase Category: Auxiiary Calculations
Al teiy 5 (2 Cateqory: Consumption Calcuiations
g ?:KPE G:":“’”;‘;‘“ #| ¥ Cumulated Daily Consumption 18723164 M] E
asTurbine
[— Problem & TVK Gil Burning Incr:ase % ¥ Current Consumption 1991855,5 MI/h E
) g E:f;;::;;ztsmm % ¥ Predicted Daily Consumption 49276016 MJ E
g Flare Monitoring = Category: Exceedance Calculations
- - ow
* High penalty on daily amount exceedance & sor ¢ 2 s - :
) - g i::z’” %| [ HI Limit Exceedance oM 1
. A|ert|ng system was needed & Tecnnoiogy Datasheet B Flemorire
g ;::Rt?f‘r:? rd (=] HI Alert 53500000 M) 1
[}, Element Searches rd [Z] HIHI Alert 51000000 MJ 1
3, Element Search 1
rd =] LO alert omMI 1
p— Solutlon rd (=] LOLO Alert oM1 1
| General | chid Elements | Attributes | Ports | Analyses | version |
« Consumption prediction calculations in Pl Analysis CIE
. . . . . e B Name Cenfiguration Schedule Qutput(s) Backfilling = O
* Detailed information on Pl COfGSlg ht dlsplay ) fin  Awiliary Caleulations RemainingDayRatio = In... Frequency=120... RemainingDayPart; RefD... H d
H H @ fio  CumulatedDailyConsumption  CumulatedDailyConsump... Frequency=120... Curmulated Daily Consum... o
(about consumption, prediction, contacts of 8 B meatonmotin | Camomtine T sty 120, G G ® [ :
deci Sion m ake rs) ) T DT D e N T e ) S Pt P e S
« E-mail alerting system in Notifications ]
Mame Expression
SecondsToMextGasDayTurn | Int(Bod('*-6h")+ +38h"-"*"}
PredictedDailyConsumption| ' Cumulated Daily Consumption'+'Current Consumption'*SecondsToMextGasDayTurn/3680
Add a new expression

@ osisoft. USERS CONFERENCE 2017
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Improvmg Asset Integrity with Advanced Corr05|on Analytics @

") et B ] =1
fle Semch lView fo Took Help
@ Detabese [BQueryBate + ® § QBeck ) |8, Checkin ) (& ckish | 3 New Blemer + 51 Hew Attbude

= e - ' —=—+=+ High Temperature Hydrogen Attack (HTHA)

Beees [ e ey e pe
m”ﬁm;:;; |Qm — E i SR (metallurgy, temperature, hydrogen partial
TS e B Gl i I - - pressure(PP), length of exposure
%ﬁ“ﬁ‘“" E 5 = Developed PI AF template that:
mﬁﬁzmﬁ i o —— : - Determine partial pressure
Pl EX : B BRI «  Attribute of pipe class
@g %ﬁffﬁmm « Temperature and length of exposure limits
& o 7 ; »  Total time above Temp and PP
T g Z - Alerts/notification/event frame
ﬁ::m“‘ .. + Tested and rolled out in 6 units <1 week
e it « Al plants in 2015 < 2 months — 50+ nodes

Effect of Hydrogen en Carbon Steel and
Low Allayed Steels at Migh Temperature

[Fgare w0 L

Tenperature {"C)
R

i
internal decarburizatig

roa

(1]

!Iﬂ

Lﬁm

Hunronrn partial pressure U’D:l abs)

Uperating limits for Dow-alloyp stesl in plant process hpdrogen|
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Enterprise Analytics — Anomaly Detection

Q TransCanada

In business to deliver

KEfimplementation in'AE: Attribute Templates

B .
....... = =] _CoeffType ECMax
....... 5] =l A 3.01916
....... = ElB 1]
....... 5] =l ¢ -140.82336
....... = Elp 0
o
....... 5] ElE 3431.05804 -
....... = ElF 1]
....... 5] =l g -39811.23585
....... = ElH 0
....... 5] =1 226037.87046
....... = =13 1]
....... 5] =l K -524290.83316
....... = ElL o
....... = Elm o
....... = ElN 1]
....... = Elo V]
....... = Elp 0
....... = Elg o
x| a] £ EC_Minspeed 0 _—
k| = =] FC_MaxSpeed IU
el = =] FC_MinSpeed 0

Lookup curve-fit coefficients from SQL Table
(performance curves)

Data Reference: ITaI::Ie Lookup

Settings...

SELECT CoefficientValue FROM PerformanceCentrifEff WHERE PerformanceModelID = @[]
PerformanceModelID] AMD CoefficdentType = @[ _CoeffType] AND CoeffidentOrder = 1

Apply curve-fit to calculate Efficiency

Data Reference: IFOFITIUIE

Settings...

o
|

S=..\Driver [Steady Speed;a=.|4;8=.|8;C=.|C;D=.|D;E=.|E;F=.|F;G=.|G;H=.|H;I=.|I;J=.|];K=.K;L=]
L;M=. |M;MN=.|M;0=|0;P=.|P;Q=.|Q;¥=FC_MaxSpeed;[if not(5) then 0 else (A + C*X +E*X"2 + G*"3 +
¥4 + K45 +MBAE + 0T +Q¥8)( 1 +B™N + D2 + F¥A3 + HANAE + I35 +L%"6 +

N=KAT + P )]

l@ osisoft. USERS CONFERENCE 2017
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Enterprise Analytics — Findings () transcanada

In business to deliver

EA'EMding using KPI'Strategy.

Compression\Houma\Unit01\Gas Compressor\Discharge Temperature|Cylinder 1 Discharge Temperature X

Smoothness None ¥ Steady State Yes ¥ Start aug 12 End aug 26 -u/
e Red - Expected

140+ -

Blue - Actual

1204
100
80
60+
P, S
20

Measured discharge temperature
deviating from the Nominal

B Cylinder 1 Discharge Temperature M Nominal Powered by ZingChart

Found partially damaged
compressor valve.
The valve was replaced in a
\ planned & controlled manner. )
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Perform the calculations/Analytics in the OT Infrastructure

Excel Workbook
Excel (calculations,
analytics, reporting,

Visualization)

“Historian”
(Tag Based)

Data Sources
(DCS/ISCADA/PLC, etc.
Non-control Calculations

Enterprise APM

Other Systems
Calculations, analytics
Visuaiization, reporting

Excel Services Pl
Visualization/ Coresight
Reporting (Web) (Web)

Web/
Mobility

Pl System
(Asset Based)
s Calculations, analytics

Data Sources
(DCS/SCADA/PLC, etc.

Enterprise APM

Other Systems
Visualization,
reporting

@ osisoft. USERS CONFERENCE 2017
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Advanced APM using the Asset Health Index

Pl Server Connection  SAP PM

* Process database (WebLogic) Technical database

« Online analysis of process

health maintenance processes

» Calculation of asset health
— Asset condition _ * Creation of work orders or

— Running hours fifi it
— Performance notirications

User Interface Maintenance Trigger maintenance
related information 99

— PI Coresight strategies based on asset
- Pl DataLink ammm ..
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Pl System in lloT Reference Architecture

Internet of Things Reference Model

Levels
-~ -
_ " ¥ Q)
A o Collaboration & Processes -y
“Cloud” (Involving People & Business Processes) w er @haduap

Application = am— .
o (Reporting, Analytics, Control) x % Q ((‘ [1 :‘ f‘ o :

A o Data Abstraction

(Aggregation & Access)

“Enterprise”

Data Accumulation

v - (Storage)

e Edge (Fog) Computing [1 -
(Data Element Analysis & Transformation) (( ' \ PI Client Applications
"Edge” _.“ J @ pp!

Connectivity ' D i =

v e (Communication & Processing Units) -~ . ] @ ) Asset Framework

o Physical Devices & Controllers Edge : f@l P! Data Archive

(The “Things” in loT) Sensors, Devices, Machines,
Intelligent Edge Nodes of all types * Pl Server Connectivity

Presented by Cisco at the 10T World Forum, October, 2014
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Pl System® lloT Architecture

Rationalizing & Distributing Analytics
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Devon Energy & NOV - Colil Tubing Analysis

5 T gre——
PI Cloud Connect % s super o et o

Partner i

== Production
| == Equipment
‘3 Performance
A/ devon

0iM NATIONAL
Vendor OILWELL
VARCO

Provider 44
R o | 913/2015 11:18:29 560000 AM 9 A 20156
‘ \ -k Eve lug g Deptt 3 lug Dept Plug Model TimeCr
Q Q 16,498 f HES CFP BALL DROP FRAG PLUG
\ Quality
N
Joint Venture

Powered by

= Windows Azure

Community Model
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H#O

They leveraged the smart OT Infrastructure
to redefine the IT/OT relationship

...with the objective of
unification of the “Ts” around delivering
transformative business value
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“OT Chart of Accounts” or “OT Data Object Model”

ERPe = _. 2\

Appli = - P~°°o

Comt .
SQIN- -

>_:. -

Bestorbreea - -
Applications
\

.....

Organizational
Barriers

| : beg(. o
3 Blement Searches
Vendor Proprietary
_ Control Systems
J/

—

@ OSlsoft.

HRS 2016 - [IOT, Advanced Analytics, & “Big Data” Forum
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Devon'’s Digital Transformation -
Our Organization- A “Partnership” between OT & IT devon

v

SOLUTION

a

I'T

Collaboration
Integration
Consulting
Alignment

Platform
Analytics

Support

“Devon’s Secret Sauce - OT Owns the smart OT Infrastructure, IT owns the platform
— collaborative partnership” Quote from Rick Howell, OSlsoft IOT. Advanced Analytics, and Big Data Forum Oct, 2016
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© PI Coresight

@ Assets

'8

filkng machine

@ Block System
D Filling Machine Motor

4 Filing Machine Motor.Bearing Vibr...

Self Serve Bl by Leveraging the Smart OT Infrastructure

€ New Display 0Si\DLopez [ (?
Display: X-Y Chart (read-only) Asset: | Filling Machine Motor ¥ + Ad Hoc Display v
- r .
L9 . Enterprise @y » ov T [
o R i n o Format Symbol
eg o btor|Frequency (Hz) vs. v
¥| Show Trend Line
<) 60 (To add a Trend Line, drag onto the ¢
o3 o whose value is in the form
v 40 (initialXValue™:1,"initialValue":0, "final
3l Asset (Elements
o
0.2 2 Cat:tgto_rg >t(x 1 ¥! Auto-scale axes
l:' He 0 X-axis Minimum
o Attribute 2 o : ;
Category %X 100  X-axis Maximum
7 Attribute 3 0 Y-axis Minimum
‘ Attribute 4 100 Y-axis Maximum
= Attribute 5
Category xx Colors and Sizes
‘ Attribute 6
f ‘ Attribute 7 Bullet
R I V. Attribute 8 "
5/2/2016 4:36:49 PM Color [l
Cursor
5/2/2016 4:36:49 PM__| =l 1id__ I [ Now | | 5032016 4:36:49PM_
O O @ @osisoft  #0SIsoftUC  © Copyright 2017 OSisoft, LLC



Pl Integrator for Business Analytics — Self Service Bl

devon §sas

Data quality: o
CLEANSE  Remove anomalies @ esri
-1!]!_ TIBC2

Data agaregation: Model normalization:
J9Tes AUGMENT ~ SHAPE HARMONY

Sums Evenly spaced
%Qlf; Server
Data Compatibility: gl—cveniT @hadaap

SQL and the tools we need

Pl AF OT Data Model

IS Foundational for gl \Vicosof
the Integrators Ny Azure
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Prescription to Transformative Business Value

1. Focus accelerating of business value;

2. Create a smart OT infrastructure as a foundation for ALL analytics;
3. Create smart asset object templates;

4. Rationalize & distribute analytics;

5. Partnerships between OT & IT;
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A Big Thank You to our Speakers!

Time Slot Company(s) Title
9:00 - 9:30 (ﬂ OSlsoft. “Smart”, Configurable OT Infrastructure
9:45-10:15 '/N\_ Enabling Reliability Centered Maintenance
EQT Midstream 4
10:45-11:15 @ Blowout Preventer Monitoring
11:30-12:15 = nggleergy Corporate Pl AF + Geospatial Analytics
12:15-2:15 (ﬂ OSlsoft. Lunch — Midstream Users Group Kick Off
2:15 — 2:45 @ Real-Time Operations on Shell Prelude FLNG
Chevron
3:00 — 3:30 ‘.- CBM and Smart Monitoring on the Frade FPSO
4:00 — 4:45 (Mo1 4 i -
@ Opportunity Crudes/IOW & Advanced Analytics
4:45 - 5:15 S

devo Enabling the Journey of Operational Excellence

(=]
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23 ZEAREL| T 15 187

N Danke |
e Merci Gracias

2. Thank You

‘E KOszonoOm HOMRES

“In God we trust; all others bring data.”
NN W. E. Deming
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